Preparation of N-Boc-α,β-unsaturated-γ-butyrolactam (1):
N-Boc-α,β-unsaturated-γ-butyrolactam 1 was prepared according to a modified literature procedure. 1 In a 500 mL round-bottom flask, barium carbonate (1.5 g, 7.6 mmol) and pyrrole (5 mL, 72 mmol) was taken in 300 mL of distilled water. A solution of 30% hydrogen peroxide (9 mL) was added and the reaction mixture was refluxed at 120 °C for 5h. The reaction mixture was then allowed to attain r.t. While cooling, lead dioxide was added to quench the remaining hydrogen peroxide till the effervescence cease. It was filtered through filter paper and concentrated under reduced pressure to obtain reddish yellow solid. Dioxane (50 mL) was added and filtered again through filter paper and washed with 50 mL dioxane. The filtrate was dried over anh. Na 2 SO 4 and concentrated in vacuo to obtain reddish residue which was used for subsequent step without any further purification. In a 100 mL round-bottom flask, the residue (3.40 g, 40.92 mmol) and Boc 2 O (8.93 g, 40.92 mmol) was taken in 20 mL of CH 3 CN at r.t. DMAP (249.9 mg, 2.05 mmol) was added and the resulting brownish solution was stirred at r.t. for 2 h. The solvent was then evaporated in vacuo. The resulting residue was dissolved in 50 mL of EtOAc. Silica gel (3.4 g) was added and the resulting mixture was allowed to stir at r.t. for 20 min. It was filtered through filter paper and the filtrate was concentrated in vacuo to obtain dark brown solid which was purified by silica gel (100-200 mesh) column chromatography using 50% EtOAc in petroleum ether as eluent to obtain N-Boc-α,β-unsaturated-γ-butyrolactam 1 as yellow solid (6.37 g, 34.78 mmol; 48% yield over two steps 
Preparation of nitroolefins (2):
Nitroolefins 2a-o are prepared according to the literature procedure. 3, 4 The spectral data obtained are in accordance with those described in the literature.
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Preparation of catalysts (III-VIII, IX, XII):
Cupreinidine (III) and 6'-Isobutoxy-cinchonine (IV):
6'-Isobutoxy-cinchonine IV was prepared according to a modified literature procedure. 6 In a dry 50 mL round-bottom flask, quinidine I (500 mg, 1.54 mmol) & sodium hydride (246 mg, 6.16 mmol) was taken under argon atmosphere with 10 mL DMF. Ethane thiol (0.44 mL, 6.16 mmol) was added dropwise over a period of 10 min at r.t. It was then allowed to stir at 100 °C for 24 h. The reaction mixture was cooled to r.t., sat. NH 4 Cl solution was added and stirred at r.t. for 1 h. It was extracted with EtOAc (3 × 20 mL), the organic layer was dried over anh. Na 2 SO 4 and concentrated in vacuo to obtain a yellowish oil which was purified by silica gel column chromatography using 100:5:2 CH 2 Cl 2 /MeOH/Et 3 N as eluent to obtain cupreinidine (III) as a pale yellow solid (400 mg, 1.29 mmol; 84% yield). In a dry 10 mL round-bottom flask equipped with reflux condenser, cesium carbonate (142 mg, 0.44 mmol) was taken and dried for 2 h in vacuo at 150 °C. It was then cooled to r.t. under argon atmosphere and cupreinidine (III) (90 mg, 0.29 mmol) was added followed by the addition of 0.9 mL NMP. It was allowed to stir at r.t. for 5 min followed by the addition of isobutyl bromide (47 μL, 0.44 mmol). It was allowed to stir at 130 °C for 26 h and the solvent was removed. The residue was cooled to r.t., and 5 mL CHCl 3 and 5 mL water was added. The organic phase was collected and the aquous phase was extracted with CHCl 3 (3 × 5 mL). The collective organic layer was dried over anh. Na 2 SO 4 and concentrated in vacuo to obtain a reddish liquid which was purified by silica gel column chromatography using 100:5:2 CH 2 Cl 2 /MeOH/NH 4 OH as eluent to obtain 6'-isobutoxy-cinchonine (IV) as a off-white solid (76 mg, 0.21 mmol; 47% yield). 
Dihydroquinidine (V):
Dihydroquinidine (V) was prepared according to the modified literature procedure. 8 In a hydrogenation vessel, quinidine (500 mg, 1.54 mmol) was taken and dissolved in 5 mL of 10% H 2 SO 4 . PdCl 2 (6 mg, 0.03 mmol) was added to it and it was stirred at r.t. under 4 atmosphere pressure for 4 h. The reaction mixture was filtered through a celite pad and washed with water. 10% aquous NaOH solution was added to it until white precipitate formed. EtOAc (20 mL) was added and the organic layer was collected after two layers were separated. The aquous layer was extracted with EtOAc and the collective organic layer was dried over anh. Na 2 SO 4 and concentrated in vacuo to obtain a white solid which was purified by silica gel column chromatography using 100:5:1 CH 2 Cl 2 /MeOH/Et 3 N as eluent to obtain dihydroquinidine (V) as a white solid (412 mg, 1.26 mmol; 82% yield). 
9-Epiquinidine (VI):
9-Epiquinidine (VI) was prepared according to the literature procedure. 10 In a dry 25 mL 2-neck round-bottom flask equipped with an argon inlet and a reflux condenser, quinidine I (200 mg, 0.616 mmol) was taken in 6 mL abs. THF. The solution was cooled to -15 °C and NEt 3 (0.69 mL, 4.93 mmol) was added over 10 min. MsCl (72 μL, 0.924 mmol) was added and the resulting mixture was allowed to reflux at 75 °C for 46 h. The reaction mixture was then cooled to r.t. and 5 mL of water was added. It was extracted with Et 2 O (2 × 10 mL) and the combined ether layer was dried over anh. Na 2 SO 4 and concentrated in vacuo to obtain a liquid which was purified by silica gel column chromatography using 100:2:1 CH 2 Cl 2 /MeOH/Et 3 N as eluent to obtain methanesulphoylquinidine as a colorless oil (62 mg, 0.154 mmol; 25% yield, 73% yield based on the recovered starting material). In a 10 mL round-bottom flask, methanesulphoylquinidine (62 mg, 0.154 mmol) was taken along with (+)-tartaric acid (24 mg, 0.16 mmol) in 1.5 mL water. The resulting mixture was refluxed at 107 °C for 1 h. The reaction mixture was then cooled to r.t. and 5 mL of sat. NaHCO 3 was added. This was extracted with CHCl 3 (2 × 10 mL) and the combined organic layer was dried over anh. Na 2 SO 4 and concentrated in vacuo to obtain a yellow liquid which was purified by silica gel column chromatography using 100:2:1 CH 2 Cl 2 /MeOH/Et 3 N as eluent to obtain 9-epiquinidine (VI) as a white solid (49 mg, 0.151 mmol; 98% yield). 
β-Isocupreidine (VII):
β-Isocupreidine (VII) was prepared according to the literature procedure. 12 In a dry 10 mL round-bottom flask, quinidine I (200 mg, 0.62 mmol) & KBr (738 mg, 6.2 mmol) was taken in 3 mL phosphoric acid and stirred at 100 °C for 10 day. The reaction mixture was cooled to r.t. and 25% KOH soln was added until pH~7-8. It was extracted with EtOAc (3 × 10 mL) and the collective EtOAc layer was dried over anh. Na 2 SO 4 , concentrated in vacuo to obtain a white solid which was purified by silica gel column chromatography using 100:5:1 CH 2 Cl 2 /MeOH/Et 3 N as eluent to obtain β-isocupreidine (VII) as white solid (143 mg, 0.46 mmol; 75% yield). 
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In a dry 10 mL round-bottom flask, quinidine I (200 mg, 0.62 mmol) was taken in 2 mL of methanesulphonic acid and heated at 120 °C for 2 h. The reaction mixture was cooled to r.t. and 20% aquous KOH solution was added until pH~10 and a white precipitate formed. It was extracted with CH 2 Cl 2 (2 × 10 mL) and the collective organic layer was dried over anh. Na 2 SO 4 , concentrated in vacuo to obtain β-isoquinidine (VIII) as a white solid (191 mg, 0.59 mmol; 95% yield). (QD) 2 PHAL (IX) was prepared according to the literature procedure. 13 In a 50 mL round-bottom flask, phthalic anhydride (2 g, 13.5 mmol) was taken in 17 mL EtOH. Hydrazine monohydrate (676 mg, 13.5 mmol) was added and the resulting mixture was refluxed at 85 °C for 1 h. During this time, a white precipitate formed. The reaction mixture was then allowed to attain r.t. The resulting white precipitate was filtered through filter paper and washed with petroleum ether. The product phthalhydrazide (2.10 g, 12.83 mmol; 85% yield) was used for subsequent step without further purification. A 50 mL 2-neck round-bottom flask, equipped with a condenser and an argon inlet, was dried in vacuo with heating at 200 °C for 1 h. The setup was allowed to cool to r.t. under argon atmosphere. Phthalhydrazide (500 mg, 3.08 mmol) and phosphorous pentachloride (1.35 g, 6.48 mmol) was taken followed by addition of 1 drop of DMF. The argon inlet was replaced by a CaCl 2 guard tube. It was heated to 145 °C with vigorous stirring in which the solids melted to an orange solution which was heated at 145 °C for 4 h. The generated phosphorous oxychloride (colorless liquid) was distilled off and the brownish red residue was dissolved in 20 mL CH 2 Cl 2 . Alumina (3 g) was added and it was stirred at r.t. for 1 h. It was then filtered through a bed of alumina using sintered funnel. The filtrate was dried over anh. Na 2 SO 4 and concentrated in vacuo to obtain 1,4-dichlorophthalazine as a yellowish white solid (559 mg, 3.30 mmol; 75% yield). In a 50 mL 2-neck round-botton flask equipped with a Dean-Stark apparatus and a condenser, 1,4-dichlorophthalazine (200 mg, 1.00 mmol), quinidine I ( 638.4 mg, 1.96 mmol) and K 2 CO 3 (416.3 mg, 3 mmol) was taken under argon atmosphere. Abs. toluene (12 mL) was added and the reaction mixture was allowed to reflux at 140 °C for 2 h. It was then cooled to r.t. and KOH (169 mg, 3 mmol) was added. The reaction mixture was refluxed at 140 °C under argon atmosphere for 24 h. It was then cooled to r.t. and 10 mL distilled water was added to it followed by addition of 20 mL of EtOAc. The organic layer was collected and the aquous layer was extracted with EtOAc. The combined organic layer was dried over anh. Na 2 SO 4 and concentrated in vacuo to obtain yellowish solid. It was dissolved in EtOH and conc. H 2 SO 4 (12.5 mg) in 8 mL EtOH was added dropwise over a period of 10 mins. It was kept at -20 °C for 2 h and the resulting white solid was filtered off and dissolved in water. Sat. NaHCO 3 solution was added until pH ~ 9. EtOAc (20 mL) was added and the organic layer was collected. Aquous layer was extracted with EtOAc. The combined organic layer was dried over anh. Na 2 SO 4 and concentrated in vacuo to obtain (QD) 2 PHAL (IX) as a white solid (310 mg, 0.40 mmol; 40% yield). 
H-NMR (400

6'-Neopentyloxy-dihydroquinine (XII):
In a 250 mL hydrogenation vessel, quinine X (2.0 g, 6.17 mmol) was taken and dissolved in 20 mL of 10% aqueous H 2 SO 4 . PdCl 2 (27 mg, 0.15 mmol) was added and the resulting solution was stirred under 4 atmosphere pressure at r.t. for 4 h. The resulting grey solution was filtered through a pad of celite and washed with water. The filtrate was made alkaline by addition of a solution of 10% aqueous NaOH until white precipitate formed. EtOAc (30 mL) was added and the organic layer was collected after separation of two layers. The aqueous phase was back extracted with EtOAc (2 × 15 mL); the combined organic layer was washed with brine, dried over anh. Na 2 SO 4 and concentrated in vacuo to obtain dihydroquinine (2.0 g, 6.12 mmol; 99% yield) as white solid which was used for subsequent step without further purification. In a dry 100 mL round-bottom flask, dihydroquinine (1 g, 3.06 mmol) and NaH (294 mg, 12.25 mmol) was taken in 20 mL of DMF. The resulting solution was stirred at r.t. for 10 min followed by addition of EtSH (0.9 mL, 12.25 mmol). The resulting mixture was allowed to stir at 110 °C for 32 h under argon atmosphere. The resulting mixture was then cooled to r.t. and quenched with sat. NH 4 Cl. EtOAc (40 mL) was added and the organic layer was separated. The aqueous layer was extracted with EtOAc (2 × 15 mL) and the combined organic layer was washed with brine, dried over anh. Na 2 SO 4 and concentrated in vacuo to obtain dihydrocupreine as yellow solid (940 mg, 3.01 mmol; 98% yield) which was used for subsequent step without further purification. In a dry 10 mL 2-neck round-bottom flask equipped with a condenser, Cs 2 CO 3 (156 mg, 0.48 mmol) was taken and dried in vacuo at 150 °C for 4 h. The flask was then cooled to r.t. under argon atmosphere followed by addition of 1 mL of NMP. Dihydrocupreine (100 mg, 0.32 mmol) was added and the resulting mixture was allowed to stir at r.t. for 10 min. Neopentyl bromide (49 μL, 0.38 mmol) was added and the resulting mixture was stirred at 100 °C for 30 h under argon atmosphere. The solvent was distilled off and the residue was cooled to r.t. The residue was dissolved in CHCl 3 and washed with brine. The organic layer was dried over anh. Na 2 SO 4 and concentrated in vacuo to obtain crude reddish liquid which was purified by silica gel column chromatography using 100:3:1 CH 2 Cl 2 /MeOH/Et 3 N as eluent to obtain 6'-neopentyloxydihydroquinine XII as a reddish solid (50 mg, 0.13 mmol; 41% yield). 
